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(54) Control apparatus for a spraying system 

(57) A control system for a mechanically-driven liquid pump coupled to an air spray gun is disclosed. The 
control system is characterised by an air pressure monitor (47) which includes a diaphragm-operated switch 
(47A) connected to permit the diaphragm (80) to detect air flow to the spray gun through a manifold (45) with 
an internal construction (41). 

The spraying system is as disclosed in GB 2267850 in which an electrically-operated solenoid valve 
relieves liquid pressure in the spray gun liquid delivery line when the spray gun is inoperable, and controls a 
clutch mechanism to drive the pump when the spray gun is operable or when the pump is being primed. 
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CONTROL APPARATUS FOR A SPRAYING SYSTEM 

The present invention relates to spraying systems , 
particularly systems for spraying coating materials under 
relatively high material pressure conditions. The 
invention is particularly adapted to portable spraying 
systems wherein a gasoline engine or equivalent drives a 
hydraulic pump-, and the pump delivers the spraying 
materials to a spray gun connected to it by a section of 
elongated hose. ■ 

Advances in hydraulic pump designs have enabled 
spraying systems to be developed for delivering coating 
materials under relatively high hydraulic pressures- It 
is not uncommon for such systems to pressurize 
coating materials, to. hydraulic pressures in the range, of 
1, 000-4 , 000- pounds per square inch (psi) , for under such 
highly pressurized conditions it is usually possible to - . 
obtain a higher quality spray finish. On the other hand, 
coating materials themselves have been changed to 
encompass a wide range of viscosities, wherein high 
viscosity coating materials require extremely high 
hydraulic pressures for atomization and delivery to a 
coating surface. The present invention is particularly 
adapted for spraying heavily viscous, textured materials, 
but the principles of the invention are applicable to a 
wide range of coating materials. Such materials are 
usually sprayed under hydraulic pressure conditions which 
are less than 1,000 psi, and greater than approximately 
100 psi. Portable systems for spraying materials of this 
type may be conveniently driven by relatively small 
gasoline engines which are mechanically linked to 
hydraulic pumps, and wherein the pumps are linked to a 
spray gun by hoses. In many cases such materials may be 
sprayed using air spray techniques, wherein pressurized 
air is also delivered to the spray gun to either atomize 
the coating materials as they are emitted from the spray 
gun, or assist in the atomization of the coating 
materials, which are atomized both under the influence of 
hydraulic pressure and air pressure. Systems of this 
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type require a power source for developing the hydraulic 
pressure required, and also a source of compressed air 
for providing a supply of pressurized air, but the 
respective pressure ranges are much more moderate than 
pressures required in systems where hydraulic pressure 
alone is utilized. 

Any spraying system operating under even moderate 
pressure conditions requires certain safety features for 
protection of the system operator. In particular, the 
operator must be protected from inadvertent exposure and 
contact with the materials emitted from the spray gun, 
particularly in close proximity to the spray tip. The 
system should provide safeguards to minimize the 
operator's potential for injury from highly pressurized 
aouioment and materials. 

The present invention provides a spraying system for 
applying viscous coating materials under moderate to high 
hydraulic and air pressure conditions, and provides for 
relief from extreme pressures which might build up as a 
result of equipment malfunctions. Further, the present 
invention automatically relieves pressure buildup within 
the system whenever actual spraying operations are 
discontinued. The invention is used with a source of air 
pressure for delivering pressurized air to a spray gun, 
and a mechanically-driven hydraulic pump for delivering 
spray material to the spray gun under moderate to high 
pressure. The invention includes a differential pressure 
sensor for monitoring the system operation to detect air 
flow through the system, and an electric switch for 
controlling the hydraulic pump drive and thereby 
controlling the flow of the coating material applied by 
the system. 

It is an object of the 

invention to provide a portable material spray system 

having safety pressure relief features. 
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It is another object of the invention to provide a 
portable material spray system in which the material 
spray applicator may be intermittently used without 
reduction in the quality of the spray coating. 

It is a further object of the present invention to 
orovide a portable spray system wherein the material 
delivery may be modified for a priming cycle and a 
spraying cycle - 

The foregoing and other objects and advantages of 
the system will become apparent from the following 
specification and claims, and with reference to the 
appended drawings, in which 

FIG". 1 shows, a "pictorial diagram' of the present 
invention; ■■ 

FIG. 2A shows a cross-sectional view of. the material 
control valve in a first position; 

FIG. 2B shows a cross-sectional view of the material 
control valve in a second position; 

FIG. 3 shows an electrical diagram of the system; 

FIG. 4A shows the differential pressure sensor in 
cross section with no system air flow; and 

FIG. 4B shows the differential pressure sensor in 
cross section with system air flow applied. 

FIG. 1 shows a pictorial view of the system , wherein 
all of the ^electrical circuits of the system have been 
removed for clarity. Spray system 10 includes a spray 
gun 20 for spraying atomized material to a suitable 
article via a spray nozzle 22. Spray gun 20 has a 
trigger 2 4 for activating the spray, and has a material 
delivery hose 26 for delivering the spray material to the 
spray gun. An air hose 28 is also connected to spray 
gun 20, for delivering a supply of pressurized air to the 
spray gun. 

The material delivery hose 26 is connected to a 



material control valve 30. A recirculation hose 32 is 
also connected to control valve 30 , and is coupled at its 
other end to a material container 70. Material control 
valve 30 is also connected via a delivery hose 34 to 
pump 50, which delivers the material to be sprayed to the 
material control valve 30. Pump 50 has an intake in 
material container 70, which serves as a supply of spray 
coating material. Pump 5 0 is mechanically driven by a 
pump motor drive 60, which may be an electric motor drive 
system, or a gasoline engine motor drive system. 

Material control valve 3 0 has an interconnected air 
cvlinder 35 which receives pressurized air from either of 
two hoses 3 5 or 23, 

Hoses 3 6 and 3 3 are connected to a four-way valve -4 2 
in system controller . 4 0 . Valve 4 2 has an air inlet 44, 
and. an exhaust air outlet 49. . A differential pressure 
sensor 47 is coupled to a manifold 45 via two passages 71 
and 7 2 (FIG, 4A) . Manifold 45 receives a flow of 
pressurized air via air inlet hose 12 , and- couples this 
pressurized air flow to air hose 28. A venturi 41 is 
proximately centrally located within manifold 45 for 
purposes to be hereinafter described. A pressure 
switch 14 is also coupled to manifold 45 to detect the 
air pressure within the manifold 45 , upstream from 
venturi 41. 

In overall operation, a source c: pressurized air is 
utilized for delivering pressurized air via air inlet 
hose 12 to the system. A typical source of pressurized 
air might be a 15 horsepower air compressor , capable of 
delivering air under pressures in the range of 0-100 psi, 
at air volumes up to 3 0 standard cubic feet per minute 
(scfm) . Pressurized air is delivered via system 
controller 40 and hose 28 to spray gun 20 for purposes of 
assisting in the atomization of the materials being 
sprayed. Pressurized air is also delivered to air 
cylinder 35 in material control valve 30 via hoses 36 
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and 38, for driving the control valve between either of 
two material flow positions. The pump 50 is typically a 
hydraulic reciprocation pump which is mechanically linked 
to a gasoline engine 60. One form of gasoline engine 
which has been successfully used in connection with the 
present invention is a 4-cycle, 5 horsepower gasoline 
engine manufactured by the Honda Company. This gasoline 
engine when coupled to a suitable pump 50 will deliver 
material at a flow volume of three gallons per minute, 
under pressure conditions of 0-1, 000 psi. Additionally, 
the gasoline engine has an electrical generating capacity 
from its -internal flywheel magneto to enable it to 
deliver approximately 5 0 watts of electrical energy at a 
voltage range of 6-16 volts AC . The electrical power 
from the gasoline engine is suitably used as the 
electrical power source required by the circuits of the 
present invention. '. 

The 4-way valve 42 may be derived from any of a 
number of commercially-available components, as for 
example, a valve manufactured by Mac Valves, Inc. of 
Wixon, Michigan, under Part No. 45A-AA1-DAPA-1BA. The 
pressure switch 14 is also commercially available, as for 
example, Part No. MSPS-EEIOOSS , manufactured by Barksdale 
Company of Los Angeles, California. The venturi 41 may 
be formed in manifold 4 5 by means of reducing the 
diameter of a portion of the air passage through 
manifold 45. For example, manifold 45 may typically have 
a 3/8 inch passage therethrough, with a venturi section 
constructed by reducing the diameter of this passage to 
1/2 the passthrough diameter, for a distance of about 20 
percent of the length of the manifold 45. 

FIG. 2A shows material control valve 30 in a first 
actuation position, wherein a flow-through passage is 
created between inlet port 3 01 and outlet port 302. This 
corresponds to a flow-through connection to hose 26 , 
connecting pump 50 to spray gun 20. In this position, 



6 



the piston 350 in air cylinder 35 is in its forwardmost 
position, forcing actuator rod 355 into blocking 
relationship in port 304. Therefore, outlet port 303 is 
closed, and no material will flow through recirculating 
hose 32. Air cylinder 35 has an air inlet/ outlet 
port 3 20 and an air inlet/outlet port 3 21. In the 
position illustrated in FIG. 2A, pressurized air is 
admitted into port 3 20 via air hose 36, and port 321 is 
relieved to atmosphere via hose 38, as will be 
hereinafter described. When actuator rod 355 is in its 
forwardmost position as shown in FIG. 2A, it completely 
fills the opening of port 3 04, thereby preventing the 
buildup of any narerial in port 2 04. 

FIG. 23 shows control valve 30 in its second 
position, wherein piston 350 is in its rearwardmost 
position, thereby extracting actuator rod 355 from 
engagement in port 3 04, In this position, material flow 
is permitted into port 302, through port 3 04 and out 
through port 3 03. Therefore, pressurized liquid in. 
hose 26 is permitted to flow rearwardly through control 
valve 3 0 into recirculation hose 32, and into material 
container 70. Inlet port 301 is also open for material 
flow, which will cause pump 50 to pump liquid back into 
reservoir 70 via recirculating hose 32. Piston 350 in 
air cylinder 35 is retracted to its rearmost position by 
applying pressurized air into port 321, and at the same 
time exhausting port 32 0 to atmosphere. The respective 
valve positions shown in FIGS. 2 A and 2B are therefore 
controllable by 4-way valve 42 in controller 40. 

FIG. 3 shows an electrical schematic of 

features of the invention. The electric 
circuitry within gasoline engine 60 includes a 
magneto 60l f which generates the necessary electrical 
power for operating all of the remaining electrical 
circuits associated with the invention- The circuit 
ground is also provided by the gasoline engine 60 , and 
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electrical connections from the magneto 601 and circuit 
ground are connected to system controller 40; 
specifically to a double pole triple position switch 602 
via a solenoid 620. The three positions of this switch 
are designated "off," "prime," and "spray." In the "off" 
position, switch 602 disables all electrical power to the 
system- In the "prime" position, switch 602 connects the 
electrical voltage from magneto 601 to a pressure 
switch 15, which is a normally-closed switch, connected 
to a full wave bridge rectifier 604, which delivers, a DC 
output voltage to a clutch solenoid 610. Pressure 
switch 15 is preset: to open at a predetermined liquid 
pressure; in the preferred embodiment this liquid 
pressure * setting is 1,000 psi. When pressure switch 15- 
opens the power to clutch solenoid 610 is disabled and 
che liquid pump is thereby shut off." Therefore, when, 
switch 602 is in the "prime" position electrical power is 
delivered to the clutch solenoid 610. Clutch 
solenoid 610 activates an electromagnetic clutch which 
mechanically connects the gasoline engine 60 to the 
pump 50, and causes the pump 50 to begin its pumping 
action. 

Dump valve solenoid 62 0 is the controlling actuator 
for 4-way valve 42. When the solenoid is deactivated, as 
in the "prime" position of switch 602, the 4-way valve 42 
is positioned so as to deliver pressurized air to inlet 
port 321 of air cylinder 35, thereby causing piston 350 
to retract to its rearward position. This provides a 
flow path through the material control valve 3 0 coupling 
material from pump 50 directly to recirculation hose 32 , 
and back to reservoir 70. It is therefore apparent that 
when switch 602 is in the "prime" position, the pump 50 
is actuated to cause the flow of material through a 
recirculation loop including reservoir 70, and therefore 
able to prime the system with the fluid in the liquid 
delivery hoses. 
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When switch 602 is switched to the "spray" position, 
the magneto 601 power is connected to a series string of 
two pressure-related switches 14 and 47A, to be 
hereinafter described. Assuming both switches to be in 
the closed position, the electrical power is delivered to 
bridge circuit 604 to provide the electrical power to 
energize clutch solenoid 610- Electrical power is also 
delivered to dump solenoid 620, which is connected to 
ground- The activation of solenoid 620 causes 4-way 
valve 4 2 to toggle to its second position, thereby 
reversing the delivery of pressurized air into air 
cylinder 35. This causes the piston 3 50 in air 
cylinder 3 5 to nova forwardly, and actuator rod 355 moves . 
into closure position in port 3 04, thereby blocking 
port 3 03. The liquid material delivered by. pump 50 flows 
into inlet 3 01 and out port 3 02, to spray gun 2 0 via 
hose 26. Spray gun 2 0 may then spray the material if the 
trigger 2 4. is actuated/ 

In the foregoing description, it was assumed that . 
the series string of two pressure-related switches 14 
and 47A connected to switch 60 2 were both in the closed 
position, in order for power to be delivered to activate 
the dump valve solenoid 620. However, each of these 
switches may be in either an open or closed position , 
depending upon certain pressure conditions in the system. 
For example, differential pressure switch 47A becomes 
closed upon sensing a differential pressure across 
venturi 41. The only time a differential pressure can 
occur across venturi 41 is when pressurized air is 
passing through manifold 45, and in particular through 
venturi 41, which causes a downstream pressure drop 
relative to the upstream pressure value. Pressurized air 
can only flow through manifold 45 when air delivery 
demands are being made by spray gun 20, as by the spray 
gun trigger 24 being actuated. Therefore, differential 
pressure switch 47A detects the condition when 
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pressurized air is being delivered through spray gun 20, 
after the spray gun trigger has been actuated. 

The remaining switch in the series string is 
pressure switch 14, which is in the normally open 
position. The pressure switch 14 contacts are normally 
open, but become closed whenever the pressure in 
manifold 4 5 exceeds .a predetermined value. In the 
preferred embodiment, this predetermined value is 
approximately 30 psi. Therefore, under operating 
conditions where the manifold 45 pressure is higher 
than 30 psi/ switch 14 will be in the closed position, 
and the differential pressure across venturi 41 will 
control the operation of the system, 

FIG. 4A shows an elevation cross-section view of 
pressure sensor 47 and. manifold 45. Manifold 45 has a 
zone of reduced diameter which forms venturi 41, and 
FIG. 4A shows the position of components under conditions 
of zero air flow through manifold 45 and venturi 41. 
Differential pressure sensor 47 is affixed against the 
top exterior surface of manifold 45, and a pair of 
passages 71, 72, positioned on either side of venturi 41, 
permits air flow communication between the interior of 
manifold 45 and differential pressure sensor 47. 
Differential pressure sensor 47 has a passage 73 aligned 
in flow communication with passage 71, and a passage 74 
aligned in flow communication with passage 72. 
Passage 73 communicates with a chamber 75, and passage 74 
communicates with a chamber 76, both within differential 
pressure sensor 47. Chambers 75 and 76 are separated by 
a diaphragm 80 which is clamped between two sections of 
the housing which forms differential pressure 
transducer 47. Diaphragm 80 is also clamped between 
diaphragm plates 91 and 92, and diaphragm plates 91 
and 92 are affixed to valve stem 95 by a locking 
fastener 96. Valve stem 95 has a first shaft end 97 
projecting through a bore in the left side of 
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differential pressure transducer 47 , and a second shaft 
end 98 projecting through a bore in the right side of 
differential pressure transducer 47. Valve stem 95 is 
slidable along the axis formed by shaft ends 97 and 98. 
A compression spring 99 is held between a shoulder on 
valve stem 95 and the housing of differential pressure 
transducer 47, and compression spring 99 urges valve 
stem 95 leftwardly within chambers 75 and 76. 

The electrical switch 47A is affixed to the side of 
differential pressure transducer 47, switch 4 7A having a 
switch lever 101 projecting outwardly into abutting 
contact with the end of shaft 98. Switch 47A is 
preferably a microswitch of the type requiring very 
little. force or movement "for actuation, and the use of an 
extended switch lever 101 further reduces the force 
required for switch actuation. Switch 47A has switch 
terminals 102, 103 and 104, so that switch continuity may 
be maintained under either of two positions of. switch 
lever 101. For example, a "common" terminal 103 may be 
electrically connected to terminal 104 when the switch 
lever is in the position shown in FIG. 4A, and this 
connection becomes opened when the switch lever is in the 
position shown in FIG. 4B. Likewise, a switch connection 
between "common" terminal 103 and terminal 102 may be 
open when the switch lever 101 is in the position shown 
in FIG. 4A, and these terminals may become connected when 
the switch lever 101 is in the position shown in FIG. 4B. 
The switch may therefore be operated either as a 
"normally open" or as a "normally closed" electrical 
switch, depending upon other circuit design 
considerations. 

FIG. 4B shows the apparatus of FIG. 4A under 
conditions of pressurized air flow through the 
manifold 4 5 and venturi 41. The air flow direction is 
indicated by arrows 105, and. venturi 41 causes a small 
pressure drop as this air flow passes through the 
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venturi. The air pressure at the left side of venturi 41 
is coupled to chamber 75 via passage 71, 73, and the 
pressure at the right side of venturi 41 is coupled to 
chamber 76 via passages 72, 74. The incrementally higher 
pressure in chamber 75 forces diaphragm 80 to move 
rightwardly, together with valve stem 95. This rightward 
movement is made in opposition to the force of spring 99, 
and causes the right shaft end 98 to move rightwardly to 
actuate switch lever 101- Switch lever 101 causes 
switch 47A to change the electrical continuity between 
switch terminals '102 , 103 and' 104 as previously 
described, and therefore generates an electrical signal 
which is indicative of ' air flow through manifold 45' and 
venturi 41. 3y design of the system components utilized 
with this invention the volume of air flow through 
manifold : 45 : and venturi 41 can range between 5-30 cubic 
feet per minute (scfm) , and the air pressure, in 
manifold 4 5 is nominally at or above 3 0 pounds per square 
inch (psi) . This air flow through manifold 45 will cause 
a differential. pressure drop across venturi 41 in the 
range of 0.5 to 20 psi, and this differential pressure is 
sufficient to permit diaphragm SO and valve stem 95 to 
become actuated. When the air flow through manifold 45 
is shut off, as by the operator releasing the spray gun 
trigger, the diaphragm 8 0 and valve stem 95 again move 
leftwardly to their respective stop position , under the 
influence of the force of spring 99. This movement 
deactuates switch 47 A and thereby disconnects the 
electrical signal, indicating that the air flow has been 
shut off. 

It is extremely important that the diaphragm and 
valve stem movement be accomplished as smoothly as 
possible, in order to provide the necessary sensitivity 
for proper operation. In order to facilitate this the 
diaphragm 80 is preferably of the roiling diaphragm 
type, made from flexible material. The valve stem 95 is 
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mounted in the sensor housing in Teflon O-rings. The 
spring force of spring 99 is substantially the entire 
force which must be overcome by differential pressure 
forces, and the spring constant for spring 99 is selected 
so as to achieve a predetermined responsiveness to 
pressure differentials under even very low air flow 
rates. 

In operation, the invention permits the system to 
safely operate under a variety of conditions. The 
"prime" condition has previously been described, but 
several conditions of operation are also permitted under 
the "spray" position of switch 602.- If switch 6.02 is 
switched to the "spray" position, the material control 
valve 3 0. will not: permit pressurized ' liquid to be . 
delivered to spray gun 2 0 until the spray gun trigger is 
actuated. Once the spray gun trigger . is actuated the 
pressurized material is delivered to spray gun 20 until 
the trigger is deactivated, or until pressure switch 14 
deactivates. If the spray gun trigger is deactivated, 
the differential pressure switch immediately opens and 
deactivates the dump valve solenoid 620. This causes the 
air cylinder to toggle the material control valve and 
creates a flow path back to the reservoir 70 via 
recirculation hose 32. It is important to be noted that 
liquid pressure buildup in hose 26 is then relieved back 
to reservoir 70, and clutch solenoid 610 is also 
deactivated to thereby cause pump 50 to shut off. When 
the sprafy gun trigger is reactuated , power is again 
delivered to the dump solenoid 620 and the clutch 
solenoid 610 r thereby causing the pump to restart and 
causing the material control valve to deliver the 
pressurized liquid to the spray gun. 

The present invention may be embodied in other 
specific forms without departing from the 
essential attributes thereof, and it is therefore desired 
that the present embodiment be considered in all respects 
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as illustrative and not restrictive, reference being made 
to the appended claims rather than to the foregoing 
description to indicate the scope of the invention. 
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CLAIMS 

1. An apparatus for controlling a spraying system having a liquid pump and a spray 
gun, comprising: 

a manifold having an inlet for connection to a pressurised air source, an outlet for 
connection to the spray gun and an internal flow restriction; and 

a differential pressure sensor having an air chamber separated into two passages 
by a diaphragm, one of said passages in communication with the manifold adjacent one 
side of the flow restriction, and the other of said passages in communication with the 
manifold adjacent the other side of the flow restriction, and a switch responsive to 
movement. of the diaphragm for operating the pump. 

2. An apparatus as claimed in claim 1, wherein the differential pressure sensor 
further comprises a stem connected to the diaphragm and a switch actuator connected to 
the switch, such that movement of the diaphragm causes the stem to make contact with 
the switch actuator. 

3. An apparatus as claimed in claim 1 or 2, further comprising a clutch for 
activating the liquid pump and an electrically-driven solenoid for activating the clutch, 
the solenoid being connected to the switch. 

4. An apparatus as claimed in claim 3, further comprising a gasoline engine power 
source mechanically connected to the clutch. 

5. An apparatus as claimed in claim 4, further comprising means for generating 
electrical energy connected to said gasoline engine, said electrical energy means being 
connected to said switch. 
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6. An apparatus for controlling a spray system having a liquid reservoir, a liquid 
pressure delivery pump and an air spray gun comprising: 

means for detecting pressurised air flow to said spray gun comprising a 
diaphragm; 

means for controlling liquid flow having a first position for passing liquid flow 
from said pump to said spray gun when air flow is detected, and a second position for 
passing liquid flow from said spray gun to said liquid reservoir when no air flow is 
detected; and 

means for driving said pump when no air flow is detected. 

7. An apparatus as claimed in claim 6, wherein the pump driving means comprises a 

clutch. . 

3. An apparatus as claimed in claim 6 or 7, wherein said pump driving means 
further comprises a gasoline engine. 

9. An apparatus as claimed in claim 7 or 8, further comprising an electrical power 
switch having a first position for energising said clutch and a second position for 
applying electrical power to said liquid flow control means. 

10. An apparatus as claimed in any of claims 6 to 9, wherein said means for detecting 
pressurised air flow further comprises a venturi and means for sensing pressure drop 
across said venturi. 

11. An apparatus as claimed in claim 9 or 10, further comprising high and low 
pressure switches connected to said electrical power switch. 

12. A spraying system comprising a control apparatus as claimed in any preceding 
claim. 
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A spraying system including a liquid pump for 
delivering pressurized liquid from a reservoir to a 
spray gun through an air-actuable valve , wherein the 
air-actuable valve has an inlet connected to the 
pump and a first valve outlet connected to a return 
hose to the reservoir and a second valve outlet 
connected to the spray gun/ and a system controller 
with a manifold having an internal flow restriction, 
the inlet cf the system controller being connected 
to a source of pressurized air and the outlet being 
connected tc the spray gun, and a housing affixed to 
the manif eld, zhe housing having an internal air ■ . 
chamber with a first passage connecting the air 
chamber to the manifold adjacent one side of the 
manifold flow restriction and a second passage 
connecting the air chamber to the manifold adjacent 
the other side of the manifold flow restriction; 
characterized in a diaphragm connected across the 
air chamber to isolate the first passage from the 
second passage, and a stem affixed to the diaphragm, 
the stem being slidably mounted in openings through 
the housing and having an end projecting outside the 
housing, and an electrical switch having a switch 
actuator contacting the projecting stem end, whereby 
movement of the diaphragm causes actuation of the 
switch; the switch being electrically connected to ~ 
activate the liquid pump. 

An apparatus as claimed in claim 13, further ^comprising 
clutch for activating the liquid pump and an 
electrically-driven solenoid for activating the 
clutch, the solenoid being connected to the switch. 



15. An apparatus as claimed in claim 14, further comprising a gasoline engine power 
source mechanically connected to the clutch. 

16. An apparatus as claimed in any of claims 13 to 15, further comprising a solenoid 
valve connected to the switch, the solenoid valve having an air inlet port connected to the 
manifold and having air outiet ports connected to the air-actuable valve to selectively 
connect the air-actuable valve inlet to either the first or second valve outlet. 

17. An apparatus as claimed in claim 15 or 16, further comprising means for 
generating electrical energy connected to said gasoline engine, said electrical energy 
means being connected to said switch. 

13. An apparatus for controlling a spraying system, having a liquid reservoir, a liquid 
pressure delivery pump and an air spray gun and a motor drive source mechanically 
coupled to said pump, comprising: 

(a) an electrically-energisable clutch connected between said motor drive 
source and said pump; 

(b) an electrically-energisable first valve coupled between said pump and said 
spray gun, said first valve having a first position for passing liquid flow from said pump 
to said spray gun, and a second position passing liquid flow from said spray gun to said 
liquid reservoir; 

(c) diaphragm switch means for detecting pressurised air flow to said spray 
gun; and 

(d) control means, responsive to said diaphragm switch means for detecting 
pressurised air flow to said spray gun, having a first circuit for energising said first valve 
to said first position when air flow is detected and for energising said first valve to said 
second position when no air flow is detected, and having a second circuit for energising 
said clutch when no air flow is detected. 
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19. An apparatus as claimed in claim 18, wherein said control means further 
comprises an electrical power switch having a first position for energising said clutch and 
a second position for applying electrical power to said first and second circuits. 

20. An apparatus as claimed in claim 18 or 19, wherein said means for detecting 
pressurised air flow further comprises a venturi and means for sensing pressure drop 
across said venturi. 

2L An apparatus as claimed in claim 19 or 20, wherein said control means further 

comprises high and low pressure switched connected to said electrical power switch. 

22. An apparatus as claimed in any of claims 13 to 21, wherein said motor drive 
source further comprises a gasoline engine. 

23. An apparatus as claimed in claim 22, further comprising means for tapping 
electrical power from said gasoline engine and applying said power to said electrical 
power switch. 

24. An apparatus for controlling a spraying system substantially as hereinbefore 
described, with reference to any of figures 1 to 4b of the accompanying drawings. 

25. A spraying system substantially as hereinbefore described with reference to figure 
1, with or without reference to figures 2 to 4b of the accompanying drawings. 



Patents Act 1977 

Examiner's report to the Comptroller under Section 17 
tv'ie Search report) J*? — 


Application number 
GB 9401367.9 


Relevant Technical Fields 

(i) UK CI (Ed.M) B2F (FKF) 

(ii) Int CI (Ed.5) B05B (7/12, 12/08) 

Databases (see below) 

(i) UK Patent Office collections of GB, EP, WO and US patent 
specifications. 

(ii) ONLINE DATABASES: WPI- 


ocaiui i^xajniner 
MISS D DAVIES 


Date of completion of Search 
28 APRIL 1994 


Documents considered relevant 
following a search in respect of 
Claims :- 

1-17, 24-25 (IN PART) 



Categories of documents 

X: Document indicating lack of novelty or of inventive step. 

Y: Document indicating lack of inventive step if combined with 
one or more other documents of the same category . 

A: Document indicating technological background and/or state 
of the art. . 



Document published on or after the declared priority date 
but before the filing date of the present application. 

Patent document published on or after, but with priority date 
earlier than, the filing date of the present application. 

Member of the same patent family; corresponding document. 



Category 



X, P 



Identity of document and . relevant passages 



GB 2267850 A (GRACO INC) 



Relevant to 
claiin(s) 



1-17, 24, 25 



^mcr4^ C U r ^H 0 "' ? ff,CC data -^ Se comprises Ossified collections of GB. EP. WO and US patent specifications as outlined periodically in the Official Journal 
(patents), me on-line databases considered for search are also listed periodically in the Official Journal (Patents). 



T7 - 6267 



Page 1 of 1 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



